A novel actin-binding protein, Shroom, localises to precisely those cells that will constrict during cranial neural tube closure and appears pivotal in regulating the apical constrictions that drive epithelial foldings in vertebrate embryos. Most, if not all, of the epithelial foldings and bendings that underlie morphogenesis of a vertebrate embryo involve concerted contraction of the apical surfaces of groups of cells. These cells convert their shape from cuboidal to wedge-like, and this forces the epithelium to contort. In this way, for example, patches of ectoderm will invaginate on either side of the embryonic head to convert otic placodes sequentially into otic cups and then otic pits, which finally bud off as otic vesicles to form the left and right inner ears [3]. Similarly, cells of the neural plate constrict to varying degrees to drive the neural lips upwards and toward one another until they meet and fuse in the midline to form the neural tube, which will eventually become the organism's brain and spinal cord.
dorsolateral ectoderm, and another is due to proliferative pressures within the neurepithelium [4] . In the trunk and tail end of the embryo, these other forces seem dominant and tube closure is not disrupted by exposure of cultured mouse embryos to cytochalasins, but cranial neural tube closure is exquisitively sensitive to these actin microfilament dissolving drugs which generally cause anencephaly [5,6], just as seen in shroom mutant embryos.
In the mouse, at least, the location of the chief 'hingepoint' cells of neural tube closure varies along the length of the embryo, such that, at the head end, constriction is mainly in the midline, driven by median hingepoint cells and resulting in 'V-shaped' bending, while further down the spine, paired dorsolateral hingepoints take over, giving a 'C-shaped' appearance to cross-sections of the folding neural plate [6] .
In regions of the neural tube that are sensitive to the actin-inhibiting cytochalasins, it is assumed that constriction of actin networks just beneath the apical plasma membrane of hingepoint cells, and possibly their neighbors also, must be largely responsible for supplying the contractile forces that drive the tube to fold. But the signals that direct cells to assemble this machinery and to constrict in a concerted fashion have long been a mystery. The new work on Shroom [2] provides some of the first clues as to the molecular basis of such signals in vertebrates.
Shroom is a PDZ-domain-containing protein which binds F-actin and localises to the stress fibers of fibroblasts in vitro. In heterozygous mice carrying a β-galactosidase reporter gene under the control of the shroom promoter, expression is seen in the neural plate just prior to neural tube closure [ In sum, the latest Shroom data clearly tell us that vertebrate embryos have a very powerful tool at their disposal for bending tissues at will. In all probability this tool, or related tools, will be re-used many times more during development, but their roles in processes other than cranial neural tube closure may be largely hidden by compensatory mechanisms and gene redundancy.
At present, very little is known about Shroom relatives, but these may be important wherever Shroom is expressed but does not appear to be essential -as during otic vesicle invagination -or early in development. Shroom itself is not even zygotically expressed until neural plate stages, which probably rules out a role in earlier morphogenetic movements, some of which also involve cell shape changes. Hopefully, now that the first in vivo master regulator of morphogenetic foldings has shown his face, his partners and back-up-team may soon begin to reveal themselves also.
But a word of caution -recent live imaging studies of gastrulation in the Drosophila embryo show that even a simple cell constriction becomes more complex the more carefully you analyze it. Time-lapse movies of fly embryos expressing α-catenin fused to the green fluorescent protein show that initially a synchronous wave of gentle constrictions spreads throughout the patch of epithelium destined to invaginate, and this is followed by a more potent set of non-synchronous constrictions which appear to be the true drivers of gastrulation [14]. It is likely that the epithelial contortions in vertebrate embryos will prove to be more complex still. Morphogenesis is still a long way from being resolved. 
